Heterologous expression, isotopic-labeling and immuno-characterization of Cin1, a novel protein secreted by the phytopathogenic fungus Venturia inaequalis.
The phytopathogenic fungus Venturia inaequalis causes scab of apple. Once this fungus penetrates the plant surface, it forms a specialized body called a stroma between the inner cuticle surface and the epidermal cell wall. A novel V. inaequalis gene, cin1, is strongly up-regulated in the early stages of infection. This gene codes for a 523 residue secreted protein, containing eight imperfect repeats of approximately 60 amino acids. Cin1 was expressed in the methanolytic yeast Pichia pastoris using the pPICZ vector system. A protein of 57 kDa was secreted by these transformants and peptide fingerprinting indicated that it was the Cin1 protein product. Multiple angle laser light scattering confirmed the predicted mass of Cin1, showing it was not glycosylated by Pichia and was monomeric in solution. Through measurements of the hydrodynamic properties of Cin1, the experimental Stokes radius of Cin1 was calculated and corresponded to the theoretical value for a natively folded globular protein of size 57 kDa. The mobility of recombinant Cin1 on native PAGE was also consistent with that of a folded protein. To simplify future structural analyses, a two-domain truncated version, Cin1-2D, consisting of domains one and two, was also expressed using the same vector system. Both proteins were purified to homogeneity. Conditions for maximal (>98%) incorporation of 13C and 15N were determined. A mouse polyclonal antibody and three monoclonal antibodies (MAbs) were raised against the full-length version of Cin1. Analysis of the three MAbs using surface plasmon resonance indicated binding to distinct epitopes on the Cin1 protein. Western blots confirmed the different specificities of each MAb.